Abstract. Fibronectin (FN) is a multifunctional glycoprotein involved in cell-matrix interactions. It exhibits a complex pattern of forms differing in respect to aminoacid and oligosaccharide composition. In this study we examined glycobiochemical and functional properties of the FN in benign prostatic hyperplasia (BPH) and prostatic cancer (PCa), attempting to resolve diseaserelated differences. Two BPH sera pools and three PCa sera pools were used as the FN source. The affinity-purified molecule was characterized by SDS-PAGE, immuno-and lectin blot, lectin-affinity chromatography and adhesion assay. BPH FN existed as intact molecule, giving the main immunoreactive band at 220 kDa. In contrast, PCa FN comprised three main immunoreactive fragments of 140, 110 and 90 kDa. As for glycosylation the ratio of altogether lectin-reactive PCa FN was different from that of BPH FN manifested as a decrease of Con A-and an increase of LCA-reactive moieties. Fibroblasts adhered to both FN preparations in a concentration dependent manner, but with a significantly lower efficiency to PCa FN. The results obtained showing distinct structural characteristics of PCa FN compared to BPH FN could be important for modulation of its ligand and recognition properties expressed as gain or loss of functions or as specific markers of its origin.
Introduction
Prostate health is of special medical importance. Prostate cancer (PCa) is the second most common cause of death from cancers in men in western countries. Approximately 218 900 new cases and 27 000 deaths from this malignancy were expected in during 2007 in the US alone [1] . In the EU, PCa accounts for 11% of total cancers in men and 9% of total cancer deaths [2] . On the other hand, benign prostatic hyperplasia (BPH) is also highly prevalent in older men, i.e. after 60 years of age, 60% have histological alterations and 40% obstructive and irritative symptoms [3] . The majority of new PCa cases are diagnosed as localized disease. The tumor grows slowly and its progression to locally advanced and metastatic stages varies widely and may take years [4] . As the consequence of prostate enlargement BPH progression leads to lower urinary tract symptoms and related outcomes, necessitating prostate surgery [5] . Considerable efforts have been made to improve the diagnosis and monitoring of both BPH and PCa, especially their differential diagnosis. Although recent investigations have yielded several candidates, no markers for BPH are accepted for use in clinical practice [6] . As for PCa, it is accompanied with marked alterations in the expression of a number of different molecules.
They comprise both biochemical and genetic markers, some of which are already used in everyday laboratory practice for diagnostic and prognostic purposes [7, 8] . Examinations of the structural properties of cancer biomarkers, including those related to prostate cancer are a focus of many current investigations [7] [8] [9] [10] . On the one hand, they seem to be a promising adjunct for improving marker potential of molecules the concentrations of which are found in overlapping ranges in benign and malignant conditions. On the other hand, gaining more insight into the molecular structure of cancer biomarkers can be important for understanding the basis of tumor growth and progression and possibilities for its control and modification.
In this study we examined the glycobiochemical and functional properties of the fibronectin (FN) molecule in benign prostatic hyperplasia and cancer. Fibronectin is a modular multifunctional molecule involved in processes associated with cell-matrix interactions [11] [12] [13] [14] . It exists in two main forms: a cellular form made by different cell types and a plasma form synthesized by hepatocytes. Fibronectin is a glycoprotein consisting of two similar subunits of 220 kD, linked by two disulphide bonds. Each subunit has a mosaic structure composed of three types of individual domains, but extradomains can be also included. Thus, depending on the source, FN exhibits a distinct and complex pattern of molecular forms differing in aminoacid and oligosaccharide composition. In humans, there are potentially twenty forms of FN [11] [12] [13] [14] .
This glycoprotein is expressed highly in inflamed tissue and may be an acute phase reactant [15, 16] . Its expression is also altered during neoplastic transformation [17] [18] [19] [20] . Thus, elevated levels of plasma or cellular FN and its fragmentation have been documented during wound healing, arthritis, bladder cancer and gastrointestinal, head and neck cancers [21] [22] [23] [24] [25] . As for prostate cancer, there is a limited number of experimental data indicating intensive expression in tissue as well as changes in serum concentration in cancer patients, but without information about its glycobiochemical properties [26] [27] [28] . Since, plasma FN and its fragments have been shown to exhibit specific activity towards prostate tissue i.e. a malignant prostate cell-line, in terms of stimulation or inhibition of tumor activity, gaining more insight into its structure could be of special biomedical importance [29, 30] .
We isolated FN from BPH and PCa serum sources and the affinity-purified products were characterized using immuno-and lectin-based techniques to resolve any disease-related structural and functional differences. The results obtained indicated distinct microheterogeneity of FN, which may have both functional and clinical relevance in relation to prostate physiology.
Materials and methods

Materials
Monoclonal antibody to plasma FN, clone P1H11 was purchased from R&D Systems (Minneapolis, USA) and monoclonal anti-cellular FN antibody 1940 (EDA specific) was from Chemicon International (Temecula, CA, USA). Bovine serum albumin (BSA), acrylamide, N, N'-bis-acrylamide, Coomassie brilliant blue (CBB) and mannose (Man) were from Sigma (St. Louis, USA). Lactose and gelatin were from ICN Biochemicals (Cleveland, Ohio, USA). Sepharose 4B and Sephadex G-75 were purchased from Pharmacia Fine Chemicals AB (Uppsala, Sweden 
Serum samples
This study was carried out, according to local ethical standards, on archive specimens of sera from BPH and PCa patients seen at the Clinical Centre, Pozarevac, Serbia and INEP-Zemun, Serbia for PSA determination as part of follow up. Diagnoses were confirmed using clinically established protocols based on PSA level, physical examination, ultrasound, histomorphometry and biopsy. Pools were formed randomly with no respect to age and patient treatment. Thus, 18 BPH sera samples were randomly divided into two groups and two pools was prepared (pool I and pool II), each consisting of 9 individual samples. PSA concentrations ranged from 0.5-3.6 µg/L for pool I and 0.5-3.4 µg/L for pool II. Samples of PCa sera were from patients diagnosed with locally advanced and advanced cancers. The PCa sera samples were taken from patients at the time when their PSA levels began to rise (after prostate cancer had been diagnosed and suitable treatment initiated) indicating disease progression. The 21 serum samples were randomly allotted to three groups and three pools was prepared (pool III, pool IV and pool V), each consisting of 7 individual samples. PSA concentrations ranged from 106-986 µg/L, 120-180 µg/L and 130-468 µg/L for pools III, IV and V respectively. The pools were used immediately or stored in aliquots at −20
• C until processed.
Fibronectin isolation
Fibronectin was isolated from BPH and PCa sera by affinity chromatography on a gelatin-Sepharose 4B column according to Ruoslahti et al. [31] . Gelatin was bound to CNBr-activated Sepharose according to the manufacturer's instructions. A serum pool was placed on the gelatin-Sepharose column (7 mL), equilibrated with 0.05 M PBS, pH 7.2 at room temperature and allowed to react for 3 hours. The column was washed with equilibration buffer, 0.05 M PBS, pH 7.2, and subsequently with 1M NaCl until the absorbance baseline was reached. Fibronectin was then eluted with 4 M urea at a flow rate of 1 mL/min. Fractions (3 mL) were collected and the elution was monitored by measuring the optical density at 280 nm. Fractions of maxima were pooled, extensively dialyzed against 0.05M PBS, pH 7.2 and concentrated by ultrafiltration.
SDS-PAGE
SDS-PAGE was performed on 6% separating gel and 3.75% stacking gel [32] and gel was stained using the Roti Black silver staining kit according to the manufacturers' instructions. The gel was calibrated with Roti-Mark molecular mass markers.
Immuno-and lectin-blotting
Proteins were transferred on to polyvinylidene fluoride (PVDF) membrane by semi-dry blotting using a Multiphor II Nova Blot Unit (Pharmacia LKB, Upsala, Sweden). The conditions were: transfer buffer: 25 mM TRIS, 192 mM glycine, 20% methanol pH 8.3; 1.2 mA/cm 2 for 1 hour. PVDF membrane was blocked with 1% casein in 0.05M PBS, pH 7.2, overnight at 4
• C. For immunoblotting, the membrane was incubated with monoclonal anti plasma-FN Ab or monoclonal anti cellular-FN Ab (both at 0.5 µg/mL in 1% casein 0.05 PBS, pH 7.2) overnight at 4
• C, washed three times in 0.05% Tween in 0.05M PBS, pH 7.2, and then incubated with biotinylated anti-mouse IgG Ab for 30 min at room temperature (RT). After repeating the washing procedure, the membrane was incubated for 30 min at RT with a mixture of avidin and biotinylated horse radish peroxidase (HRPO) from Elite Vectastain ABC kit (prepared according to the manufacturer's instructions). The membrane was then washed again three times and incubated with substrate solution containing hydrogen peroxide solution and 3, 3'-diaminobenzidine (DAB) (prepared from the DAB substrate kit, according to the manufacturer's instructions), until the bands appeared.
For lectin blot, membranes were incubated with biotinylated lectins (10 µg/mL) for 1 hour at RT. After washing three times in 0.05% Tween in 0.05 M PBS, pH 7.2, a mixture of avidin and biotinylated horse radish peroxidase (HRPO) from Elite Vectastain ABC kit (prepared according to the manufacturer's instructions) was added and the whole incubated for 30 min at RT. The membrane was then washed again three times and incubated with substrate solution containing hydrogen peroxide solution and DAB (prepared as described above), until the bands appeared.
The corresponding negative controls (omitting the primary antibody/binding in the presence of lectincompeting sugars) were also performed and gave no visible reactions.
Iodination
Isolated FN from BPH pool I (BPH FN) and PCa pool III (PCa FN) were labeled with 125 I, using the chloramine-T method [33] . Labeled FN was separated from free iodine on a Sephadex G-75 column, equilibrated and eluted with 0.05 M PBS, pH 7.2 containing 0.05% bovine serum albumin. The specific activity of the iodinated preparations was 0.1 mCi/µg for 125 I-BPH FN and 0.2 mCi/µg for 125 I-PCa FN.
Lectin-affinity chromatography
Affinity chromatography of 125 I-FN was performed on columns of the following immobilized plant lectins: SNA (Sambucus nigra agglutinin), RCA I (Ricinus communis agglutinin I), Con-A (lectin from Canavalia ensiformis) and LCA (Lens culinaris agglutinin). The bed volume was 5 mL for Con-A and RCA-I, 3 mL for LCA and 2 mL for SNA columns.
125 I-FN (0.4 mL; ∼1000000 cpm) was loaded on to each of the columns. A common chromatographic scheme was applied to all columns, according to the manufacturer's instructions. After 3 hours incubation at room temperature, the fractions (1 mL for 5 mL columns or 0.5 mL for 2 mL and 3 mL columns) were collected. The unbound and the retarded fractions from SNA and RCA I columns were eluted with binding buffer (0.05 M PBS pH 7.2 for SNA and RCA I and 0.1 M acetate buffer pH 6.0, supplemented with 100 mM CaCl 2 , MgCl 2 and MnCl 2 for Con-A and LCA columns). The bound fractions were specifically eluted by addition of competitive sugars: 0.1 M mannose (for Con-A and LCA) and 0.1 M lactose (for SNA and RCA). Finally, the tightly bound fraction was eluted with low pH buffers: 0.1 M glycinHCl pH 3.0 (for RCA
Fibroblast adhesion assay
COS-7 fibroblasts were grown in Dulbecco's minimal essential (DME) medium supplemented with 10% heat-inactivated fetal bovine serum (FCS), 100 U/mL penicillin and 100 µg/mL streptomycin [34, 35] .
The adhesion assay was performed according to Hyytiainen and Keski-Oja [36] . • C) was added and incubated for 1 hour at RT to block non-specific binding. The washing procedure was repeated and the cell suspension was added to FN-coated wells (5 × 10 4 fibroblast cells in 50 µL FCS free DME medium) and incubated for 1 hour at 37
• C. Non attached cells were removed by gentle washing three times with 200 µL 0.05 M PBS, pH 7.2. Cells were then fixed with 4% paraformaldehyde for 10 min, washed and stained with 0.1% Coomassie brilliant blue in 30% methanol and 10% acetic acid. The excess of color was removed with 30% methanol and 10% acetic acid and the cells were finally washed with 0.05 M PBS, pH 7.2. The cells were lysed with 1% SDS and OD at 620 nm was measured using Microplate Reader LKB5060-006 (LKB, Austria). b) Antibody coated wells: after washing three times with 200 µL 0.05 M PBS, pH 7.2, 100 µL 1% BSA (heat treated at 70
• C) was added and incubated for 1 hour at RT to block non-specific binding. The washing procedure was repeated and then BPH and PCa pooled sera (FN concentration range: 0.4-162.0 µg/mL) was added and incubated for 1 hour at 37
• C. After another cycle of washing the cell suspension was added (5
× 10
4 fibroblast cells in 50 µL FCS free DME medium) and incubated for 1 hour at 37
• C. Non attached cells were removed by gentle washing three times with 200 µL 0.05 M PBS, pH 7.2. Cells were then fixed with 4% paraformaldehyde for 10 min, washed and stained with 0.1% Coomassie brilliant blue in 30% methanol and 10% acetic acid. The excess of color was removed with 30% methanol and 10% acetic acid and the cells were finally washed with 0.05 M PBS, pH 7.2. The cells were lysed with 1% SDS and OD at 620 nm was measured using the Microplate Reader LKB5060-006 (LKB, Austria).
All samples were tested in duplicate, and the results are presented as the mean value with error bars representing the standard error. Each assay was performed three times.
Results
Molecular forms of BPH FN and PCa FN
Representative SDS-PAGE and immunoblots of affinity purified BPH FN and PCa FN are shown in Fig. 1(A, B) . BPH FN existed predominantly as an intact molecule, which, under reducing conditions, gave a main diffuse band at 220 kDa corresponding to the molecular mass of the FN subunit (Fig. 1.A.2, BPH  FN) . It was immunoreactive with monoclonal anti-FN (Fig. 1B, BPH FN) .
Under non-reducing conditions the PCa FN preparation gave one higher molecular mass immunoreactive band at the interface of the stacking and separating gel, possibly corresponding to FN multimers (Fig. 1.A.2 , PCa FN and Fig. 1B, PCa FN) . Under reducing conditions, in contrast to BPH FN, three bands corresponding to 140, 110 and 90 kDa were dominant (Fig. 1.A.2 , PCa FN) and their identities as FN fragments were confirmed by immunoblot analysis (Fig. 1B, PCa FN) . Both preparations contained low molecular mass bands possibly corresponding to artifactual fragmentation, which may not be avoidable during the experimental procedures. In addition, none of the isolated BPH FN and PCa FN preparations were immunoreactive with monoclonal anti-EDA+ antibody specific for cellular FN (data not shown). The results presented are related to pools of BPH sera (pool I, n = 9, PSA range 0.5-3.6 µg/L) and PCa sera (pool III n = 7, PSA range 106-986 µg/L).
Although, total binding and yield were different, comparable results were obtained for the other indepen- Fig. 1 . SDS-PAGE and immunoblot of affinity-purified FN preparations. Fibronectin preparations, isolated from pools of BPH (pool I, n = 9, PSA range 0.5-3.6 µg/L) and PCa (pool III, n = 7, PSA range 106-986 µg/L) sera, by gelatin-affinity chromatography, were resolved on 6% separating and 3.75% stacking gel, and silver stained (A) or immunoblotted (B). Panel A (silver staining): BPH FN and PCa FN subjected to SDS-PAGE, under non-reducing (1) and reducing (2) conditions. Panel B (immunoblotting): after SDS-PAGE, under reducing conditions, proteins were transferred onto membrane and probed with monoclonal anti-FN antibody clone P1H11. Bound antibody was visualized using a mixture of avidin and biotinylated-HRPO followed by addition of H 2 O 2 /3, 3'-diaminobenzidine. Numbers indicate molecular mass (kDa). dently examined pools of PCa sera (pool IV, n = 7, PSA range 120-180 µg/L, and pool V, n = 7, PSA range 130-468 µg/L) and BPH (pool II, n = 9, PSA range 0.5-3.4 µg/L). This indicates that the different qualitative pattern of FN-immunoreactive molecular forms was not due to sample to sample variations.
Glycosylation of BPH FN and PCa FN
The results of carbohydrate composition analysis of BPH FN and PCa FN under non-reducing and reducing condition using lectin blots are shown in Fig. 2A and Fig. 2B, 2C respectively. The following lectins were used: Concanavalin A, Con A (specific for the mannosyl core of high mannose-, hybrid-and bianntenary complex-type of N-glycans), Sambucus nigra agglutinin, SNA (specific for sialic acid α2,6 linked Gal/GalNAc), Ricinus communis agglutinin I, RCA I (specific for Galβ1,4GlcNAc), Lens culinaris agglutinin, LCA (specific for α1,6 core fucose). Generally, lectin-binding to both BPH FN and PCa FN was more noticeable when reduced samples were analyzed, probably due to exposure of lectin-reactive moieties.
Thus, the main immunoreactive BPH FN band at 220 kDa was bound by RCA I, SNA, Con-A and weakly by LCA (Fig. 2B) . These lectins reacted differently with the three immunoreactive bands of PCa FN, observed (Fig. 2C) . Thus, SNA and RCA I bound to the 90 kDa and 110 kDa bands, which were also less strongly recognized by Con-A and LCA, respectively. As for 140 kDa immunoreactive band, it was stained only with RCA I.
Microheterogeneity of the oligosaccharide chains of BPH FN and PCa FN was analyzed by lectin-affinity Fig. 2 . Lectin-blot analysis of affinity-purified FN preparations. Fibronectin preparations, isolated from pools of BPH (pool I) and PCa (pool III) sera, by gelatin-affinity chromatography, were resolved on 6% separating and 3.75% stacking gel, blotted on membrane and probed with biotinylated lectins: SNA (Sambucus nigra agglutinin), RCA I (Ricinus communis agglutinin I), Con-A (lectin from Canavalia ensiformis) and LCA (Lens culinaris agglutinin). Bound lectins were visualized using a mixture of avidin and biotinylated-HRPO followed by addition of H 2 O 2 and 3,3'-diaminobenzidine. Panel A: lectin blots of BPH FN and PCa FN, resolved under non-reducing conditions (see Fig. 1.A.1 ). Panel B: lectin blots of BPH FN, resolved under reducing conditions (see Fig. 1.A.2 ). Panel C: lectin blots of PCa FN, resolved under reducing conditions (see Fig. 1.A.2) . Numbers indicate molecular mass (kDa). chromatography using radiolabeled samples. The relative abundances of fractions eluted with sugar solution or low pH buffer, which separated high affinity bound glycoforms from weakly bound ones were, recorded (Fig. 3A, 3B) . The results obtained indicated that the FN preparations comprised glycoforms differing in relative abundance and lectin-reactivities. The Con-Areactive fraction of BPH FN was most abundant, followed by SNA-(46%) and RCA I-(32%) reactive fractions. The LCA-reactive fraction (20%) was the lowest (Fig. 3A) . On the other hand, the relative amount of altogether immuno/lectin-reactive PCa FN was highest for RCA I-and SNA-, followed by Con-A-(72%) and LCA-bound fraction (59%) (Fig. 3B). 
Adhesion of fibroblasts to BPH FN and PCa FN
COS-7 fibroblast adhesion to BPH FN and PCa FNcoated wells are shown in Fig. 4A . Cells adhered to both FN preparations in a concentration dependent manner (concentration range 0.2-26.5 µg/mL), but with a significantly lower efficiency to PCa FN coated wells (Fig. 4A) .
Similar results were observed when pools of BPH and PCa sera were used as the FN source instead of affinity-purified preparations, suggesting that the effect observed was not due to molecular modification and degradation during experimental procedures. Thus, monoclonal anti-FN Ab were adsorbed to cell-culture plates and allowed to react with pools of BPH-or PCasera, after which COS-7 fibroblasts were added and incubated at 37
• C for one hour to attach to Ab-bound FN (Fig. 4B) . The results obtained indicated adhesion efficiency to BPH FN increased at concentrations between 4 µg/mL and 20 µg/mL, after which saturation was reached.
Discussion
The data we obtained for BPH FN and PCa FN pointed to differences in their protein and oligosaccharide composition seen as distinct patterns of molecular mass forms and lectin-reactive forms.
BPH FN showed the pattern characteristic of normal plasma FN, which differed from PCa FN mainly in respect to the presence of FN fragments. Three immunoreactive fragments having molecular masses of 140, 110 and 90 kD were dominant, the last one detected specifically in PCa. Generally, FN fragments are reported to be characteristic of various pathological conditions. They can be generated through metalloproteinase or kallikrein activity and released from tissue into the circulation [20, 21, 37, 38] . BPH and PCa are accompanied with elevated serum concentrations of kallikrein-3, but no correlation with FN concentration in cancer has been found [28] . However, the available experimental data are different, indicating both decrease and increase of FN level in cancer [26] [27] [28] 38, 39] .
FN is a glycoprotein containing 5% carbohydrates linked as both N-and O-glycans [14] . Depending on the source, FN exhibits differences in degree of sialylation and the type of linkage of sialic acid, as well as in the absence or presence of fucose [40] [41] [42] [43] [44] [45] [46] . The N-glycans of plasma FN are complex-type bianntenary oligosaccharides, largely sialylated with predominance of the NeuAc alpha 2,6Gal linkage, whereas fetal/oncofetal FN, which is upregulated during development/transformation, is core fucosylated and generally not or poorly sialylated, with predominance of the NeuAc alpha 2,3Gal linkage. In addition, neoplastic transformation is generally accompanied by greater branching and increased carbohydrate content of FN, but the available data are mainly related to cellular FN forms, whereas data on plasma FN in cancer are scarce [47] [48] [49] [50] [51] .
The analysis of the carbohydrate composition of BPH FN was in general agreement with the results reported for normal plasma FN regarding sialylation and fucosylation. In comparison to BPH FN, the ratio of altogether lectin-reactive PCa FN was different and manifested as a decrease of Con-A-and an increase of LCA-reactive forms. Since, PCa FN comprised different fragments, this should be born in mind when the results of glycosylation analysis are considered. PCa FN fragments have molecular masses corresponded to the cell-binding and gelatin-binding domain-containing fragments. It is known that the gelatin-binding domain on the FN molecule is mostly glycosylated, but the cellbinding domain also contains a significant amount of carbohydrates [14] .
FN exhibits various biological activities through its different domains [12, 14] . It is involved in cellular migration, adhesion, morphology and spreading, cytoskeletal organization, oncogenic transformation, phagocytosis, hemostasis/thrombosis embryonic differentiation etc [12, 52] . These activities are mediated through its interactions with different molecules such as gelatin, heparin, integrins, actin, DNA, fibrin, hyaluronic acid, proteoglycans/gangliosides, thrombospondin, complement factor C1q [12, 52] . Some of these activities might be influenced by glycosylation [12, 14] . Thus, it was shown that inhibition of FN glycosylation increases its gelatin-binding and cell- Fig. 4 . COS-7 fibroblast adhesion to FN. A) Affinity purified FNs, isolated from pools of BPH (pool I) and PCa (pool III) sera, by gelatin-affinity chromatography, were adsorbed to cell-culture plates in the concentration range: 0.2-26.5 µg/mL. COS-7 fibroblasts were added (5 × 10 4 cells/well) and incubated for 1 hour at 37 • C. After plating, cells were fixed, stained with Coomassie brilliant blue and then lysed with SDS after which the OD at 620 nm was measured. All samples were tested in duplicate, and the results are presented as the mean value with error bars representing the standard error. B) Monoclonal anti-FN antibody, clone P1H11 were adsorbed to cell-culture plates (0.1 µg/well), and allowed to react with pools of BPH-or PCa -sera (FN concentration range: 0.4-162.0 µg/mL) for 1 hour at 37 • C. COS-7 fibroblasts were added (5 × 10 4 cells/well) and incubated at 37 • C for 1 hour to attach to antibody-bound FN. After plating, cells were fixed, stained with Coomassie brilliant blue and then lysed with SDS after which OD at 620 nm was measured. All samples were tested in duplicate, and the results are presented as the mean value with error bars representing the standard error.
spreading potency, but not heparin-binding, and that the presence of N-linked polylactosamine chains decreased the affinity for gelatin [53] .
Our results showed that BPH FN and PCa FN differed in potency in the fibroblast adhesion assay, both as isolated preparations or as serum samples. Recent data indicated that the major fraction of FN present in ECM of tissue is plasma derived, suggesting that it has a general and direct role in cellular processes and maintenance of tissue integrity [54, 55] . Concerning the molecular aspects of prostate cancer development, plasma FN is of interest due to its potency to stimulate invasion and metastatic spread and to protect prostate cancer cells from tumor necrosis factor [29, 30, [56] [57] [58] . Thus, the metastatic PCa cell, unlike the normal cell, can be stimulated by intact or distinct fibronectin frag-ments to invade surrounding tissue.
The results obtained here showing some distinct structural characteristics of plasma FN in PCa compared to BPH could be important for modulation of its ligand and recognitive properties in terms of gaining or losing functions or as specific markers of its origin. This favors further work to explore these characteristics from both basic and clinical aspects.
